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ÅMetals have an abundance of loosely bound 
electrons, for molybdenum it takes 4.6eV to 
removed an electron.  

ÅCesium has a work function of 2.1eV, but  can 
lower the surface work function of molybdenum to 
1.6eV with a 0.6 monolayer.  

ÅSince the work function exceeds the electron 
affinity of hydrogen atoms, a majority of 
hydrogen particles leave the surface as neutrals. 
However a few will pick up an excess electron 
when leaving the surface.  

ÅSome of these H - ions will make their way though 
the plasma to the anode and be extracted.  

Surface production of ions  

Zhang: Ion Sources  



Magnetron sources  
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Å In gas discharge plasma positive hydrogen and 
cesium ions are formed  

Å These ions are accelerated toward the cathode  
Å Some of the ions that strike the surface have 
enough energy to òbounceó off the surface, and 
some small number of those leave the surface as H - 
ions. 
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Prototype magnetron H - ion source bought by FNAL 
for $40k from Brookhaven in the late 70õs 

Å This source was designed for 
fusion  research  

Å Low current DC source  
Å Large gas volume (important 

later on)  
Å Used Cs pellets to enhance H - 

production  
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BNL source was installed in bell jar and tested at 15Hz  

Interesting side note early test were done using cesium 
chromate and titanium powder to make cesium tablets that 
were inserted into the cathode  



Chuck Schmidt chose the new source volume based on source pressure.  

The fill time of the BNL source was 8.3ms 
and it did not reach high enough pressure 
for plasma to form at 15Hz reprate . 


